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(57) Abstract 

A heart valve prosthesis has an annular frame (9) in which is mounted a disk-shaped closing element (10) with an 
excentrical axis (O-O*) of rotation from the closed position to the open one and backward effected by means of a rotation means 
(11). The latter comprises two support pins (15) provided with cam surfaces (16) intended for rotation of the closing element 
(10) from its open position to the closed one, and a supporting part (21) which interacts with the closing element (10) in its 
closed position and is connected to the frame (1) by means of crosspieces (25). Each of the crosspieces (25) has another 
supporting part (26) interacting with the closing element (10) in its closed position. The vectors (R21. R26) of reaction forces 
arising on the supporting parts (21 and 26) are of the same direction which is opposite to the vector of the blood flow head 
resultant force (F3.4) applied at the mass centre (23). The fulcrum of the reaction forces (R21 and R26) is situated in one and 
the same plane and counterbalances the flow head resultant force (F14). 
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npoTe3 KJianaHa ceproa HMseT KOJimeodpa3HHfi Kopnyc (9) , 
b kotopom pacnoJioseH .nHCKoocSpaaHHK 3annpaxHmift sjieMeHT (10) 

5 C 3K(«eHTpHqH0ft OCBB (0-0*) HOBOpOTa H3 nojioseHHH SaKPHTHfl 

b nojioseHHe otkphthh h odpaTHO, ocymecTBJiaeMoro c homoiiibb) 
cpe^cTBa (II) ero noBopoTa. IfocjieOTee BWimaen OTe otoS- 
kii (15), HMemnme icyjianEOBue noBepxHocTH (16), anysamae 
jym ocymecTBJieHHH noBopoTa sanapamniero aieMeHra (10) a3 

JD''' 7 noiB^HZfl otkphtzh b nojioseHHe saKpHTan, a onopiatft yqac- 
tok (21) , B3anMOBeftcTBysmHft c sanapammaM sjieweHTOM (ID) 
b nojioxeHHH OTKpHTKff nocwieflHero a coewraeHHHS c Kopny- 
com (9) nocpeflCTBOM nepeMireeK (25) • Kaxaaa as nepeMH- 
*ieK (25) maeeT eme ojsjm onopauft y^acTOK (26) r B3auM0Beft- 

15 cTBynmift c zawi^mm * a jieMeHTOM (ID) b nojiosemm otkphthh 
nocJiejiHero. BeKTopa (R2J 2 R 2 g) cmi peaicuafi, BOSHEKasapx 
b onopHHX y^iacTKax (21 a 26), mem oaaHaKOBoe nanpasjie- 
Hue , KOTopoe npoTHBonojiosHo BSKTopy paBHOfleftcTByKxuefi ca- 
jm (^j^) Hanopa TOKa KpoBa, npajioaeHHOffl b ueirrpe (23) Mace* 

20 To^kh npaJioseHHH caji peaicuaii (R 2 i 2 R 26^ JiemT n0 0(5e CT0 ~ 
poHH ot ueHTpa (23) Mace b o,i?aoS iuiockocth a ypaBHOBemaBa- 
dt paBHOjcefitcTByiomyE) chjih O^) Hanopa. 
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IIP0TE3 KJIAIIAHA CEPjmA 

OdJiaCTB T6XHHKB 

HaoopeTeHae othocbtch k MesauBHCKoa TexHHKe, a b toot- 
hoctb - k npoTe3y KJianaHa cepjma. 
5 Haadojiee ycnenmo 'Hacroamee H3odpeTeHae MoseT 6htb ac- 

noju>3OBaH0 MR 3aMeHH nopaaeHHHX ecTecTBCHHux aopTSJiLHux a 
MHTpaJiBHHx KJianaHOB cepflua TOJiOBeaa. He MeHee ycnemHo HacTo- 
amee H3odp9TeHae MoateT ohtb acnojiB30BaHo jyia 3aM6Hu nopa- 
steHHHX TpHKyciraflajiBHoro KJianaHa a KJianaHa JieroHHoii apTepaa. 

10 IIpeOTe OTByBDJUH ypOBSHB TeXHBKH 

CepseHHo-cocyOTCTHe 3adojieBaHHH cTajia b nocjiejjHne ro- 
m b cHJiy cBoea pacnpocTpaHeHHocTH a TascecTH ocJioxHeHHft 
ojxhem B3 caMux rpo3Hnx BparoB HejiOBeaa, a JieneHae ax - oa- 
Hoa B3 BaxHefimax 3aaa*i coBpeMeHHOH xapypraa. 
15 IIopaxeHHH KJianaHOB cepjma b BH^e ax cTeH03a BCTpena- 

DTCH B COBpeMeHHOB KJIBffireeCKOB npaKTBKe OHeHL H3CT0 a coc- 

TaBJDDOT ro 25% ot nacjia opraHiwecKax 3adojieBaHaa cepjwa. 
B (SojiLiDKHCTBe cjiy^iaeB bo 3MOXHO tojibko xapypraqecKoe Jie*ie- 
Hae nyTeM 3aMeHu nopaseHHux eoTecTBeHHHx KJianaHOB npoTe- 

20 33MH. 

IIpoTe3 KJianaHa cepowa npejjcTaBJifleT codoa odpaTHHft KJia- 
naH, odecneHBBarauBfi npflMofi tok kpobb npa otkphtbb 3ararpaD- 
mero 3JieMe»ra a npeflOTBpamaBmaa odpaTHHft tok kpobb npa 3aK- 
Phtbb 3anapaBmero sjieMeHTa. 

25 DpodJieMa co3flaHBH npoTe30B KJianaHOB cep;ma, cnocodHHX 

odecneqaTL xoth 6h yaoBJieTBopaTejifcHyio. aaiueHy nopaaeHHHx ec- 
TecTBeHHHx KJianaHOB ceproa, aMeeT Tpajma TBJie thdio acTopmo. 
HaaCojiee mapoKoe npuMeHemie b MapoBoft KJiBHHHecKOfi npaKTBKe 
nojijniBJia KOHCTpyiaiBji npoTe3a KJianaHa cepwa c abckobum 3a- 

30 napanmiM sJieiaeHTOM, djiaroflapn Majioii Niacce, yjiytmieE' m reMo- 

.HBHaMHSe CKBM XapaKTepBCTBKaM a yflOBJieTBOpBTejIBHHM TpoMdo- 
P8 3H CTe HTHHM CBOBCTB8M. OflHaKO flO HaCTOHfflerO BpeMeHH He C03- 

aaHo HH ojmoro a^eajiBHoro npoTe3a KJianaHa ceproa, Mexana- 
neoKB HafleatHoro a aojiroBeraoro , reMOflBHaManecKB ajjeicBaTHoro 
35 a TpoMdope3HCTeHTHoro. 

B nocJiejjHHe naTHajwaTB jieT mapoKoe npaMeHeHae b kjibhb- 
^ecKoft npaKTBKe Hanuia KOHCTpyKuaji npoTe3a KJianaHa cepaua 
(IE 20I3866C 3 ). 

H3BecTHHH npoT63 HMeeT KOJiBneodpa3HHa Kopnyc, b koto- 
poM pacnojiomeH AHcxoodpa 3hhh aanapaBmaa sji6M6Ht c 3KcueHT- 

2/19/05, EAST Version: 2.0.1.4 



WO 91/02500 



PCT/SU89/00217 



- 2 - 

pffSHOfi OCBD HOBOpOTa H3 nOJIOSCeHHH 38KPHTFLH B HOJIOXeHHe 

OTitpHTHH h odparab. IIoBopoT 3annpaBmero ajieweHTa ocymecTB- 
jieH c noMonjBio cpeacTBa, BmnoHaicmero j&a ajieMeHTa. IlepBHft 
3JI6M8HT pacnojioseH co' CTopoHH noBepxHocTH 3anapasmero ajie- 
5 NieHTa , odpameHHoa k npaMOMy Toicy kpobh, kohcojibho 38KpemieH 
Ha Kopnyce h npencTaBJMeT codoit me KjJia^xoBue noBepxHocra, 
coeflHHeHHHe Mew codoft nocpeacTBOM nepeMHHKH. BTopoft 3Jie- 
MeHT yicasaHHoro cpeacrBa pacnojioxeH co CToponu noBepxHocTz 
3annpaffimero sjieMeHTa, odpameHHofi k odparaoNiy TOKy kpobh, 

10 3aKpenjieH Ha Kopnyce, BunojmeH 1/ -odpa3HHM.H HM@ex onop- 
hhh y^acTOK h KyjiaHKOBym noBepxHO ctb . Ha noBepxHO cth ;hhcko- 
odpasHoro 3annpaKiqero sjieMeHra, odpameHHoii k odpaTHowiy to- 
Ky kpobh, BHnojHeHo KOHueHTpHHHoe yrjiydjieime , b kotopom 
pacnojioxeHa KyjiaHKOBan noBepxHocTB BToporo ajieaeHTa. 

15 IIpH otkphtkh npoTesa KJianaHa nop, aencTBHeM p&bjlqhzr 

kpobh 3amipaEniHfit sjieiueHT, B3aHMo;neHCTByH noBepxHOCTBio yr- 
jiydJieHHa c KyJia^KOBOii noBepxHOCTBio BToporo 3JieMeHTa cpefl- 
CTBa noBopoTa, noBopa^zBaeTCH Bonpyr SKcueHTpHHHoft och Ha 
3aAaHHHH yroji, cooTBeTCTByKmHH nojioxeHmo otkphthh. Haderaio- 

20 1M& nOTOR kpobh pa3AeJIHeTCH ehckobhm 3aimpaKJiuiM 3JI6M6htom 
Ha HBe cymecTBeHHo HepaBHHe nacTH. npH stom dojamaH nacTB 
noTOKa JCBHS6TCH no jihhkk, coBnaaaimeH c jiqooboh noBepxno- 

CTBK) fflCKa, H3M6HHH CB06 H8Iip8BJI6HH6 1 a MeHBmafl ^8 CTB 00- 

TOKa cTpeMHTca coxpaHHTB CBoe npHMOJiaHeiiHoe ABZxeHne. 6 
25 pesyjiBTaTe 3Toro ojmopojmaa cTpyKTypa Haderaumero noTOKa 
pa3pymaeTCH. Bo3HHKaioT otphbhhc TeneHHH, rrpHBOSflmze k poc- 
Ty raflpaBJiHHecKoro conporaBJieHZH npoTe3a KJianaHa h odpaao- 

B8HZK) BHXpeBHX 30H, CHOCOdCTByiOOUIX npOIieCCy Tp0Md000pa30- 

B8HHH b 30H6 Niajioro npoxojmoro ceneHHH npoTe3a KJianaHa. 
30 Hajflraue b 3toh onacHofi 30He BToporo aJieiaeHTa cpeacTBa no- 
BopoTa 3aimpaKHaero ajienaeHTa eme donee yBe JiZHMBa e t onacHocTB 
TpoMdosa. 

HodTOMy H3B6CTH3H KOHCTpyKUHH npoT63a KJianaHa cepjma 

HapHSy C JJ0CT0HHCTB8MH , K8K-TO MaJIHH BeC, HedOJIBmOH rpaflH- 

35 eHT aaBJieHHH Ha KJianaHe h TOMy noaodHoe, odjiajiaeT HejiocTaT- 
kom, 3aKJDcraaiomzMCH b tom, ^to b odJiacra waJioro npoxoameHZH 
ceneHHH KJianaHa pa3MemeH BTopoft 3ji6M6ht cpencTBa noBopoTa 
3anHpammero ajieMeHTa, hto yxyjpaeT ycjioBHH OMUBakHH kpobbkj 
9jieMeHT0B KJianaHa, H3-3a ?ero bo3mosho odpa30BaHne TpoMdOB. 
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IIOIIUTKH HCKJUreeiffiH B03HHKH0BeHHH 38CT0fiHHX 30H, 8 
CJieflOBaTeJIBHO , 30H B03MOKHOrO Tp0Md00dpa30BaHHfl B OdJiaCTH 

MaJioro npoxo^oro ceqemw npoTesa KJianaHa cepjwa npuBejni 
k noflBJieHHD KOHCTpyKmra npoT63a KJianaHa, onncaHHofi b 
5 ( SU , A, 1035867) . 

3tot npoT63 KJianaHa maeeT KOJimeodpa3HHH Kopnyc, b ko- 
topom pacnoJioxeH #HCK00dpa3Hbiii 3anzparamift ajieMeHT c SKcneH- 
tphtooh ocbk) noBopoTa H3 nojioxeHHH 3aKpHTzn b nojioxemie OT- 
kphthh h odparao. 3aiizpaioiiiH0 ajieMeHT HMeeT BorHyryw noBepx- 

10 hoctb i o6pameHHym k npaMOMy TOKy kpobh, h BunyiwiyD noBepx- 
hoctb, odpameHHyio k odparaoMy tokjt kpobh, Ha KOTopofi bhhoji- 
HeHO KOHueHTpHHHoe yrjiydJieHHe. IIobopot 3anzpaKmero ajieMeH- 
Ta ocymecTBJweTCH c noMomtio cpeacTBa, BKJiKHaiomero abb 3Jie- 
MeHTa. IlepBHH ajieMeHT pacnojiomeH co ctopohh noBepxHo cth 3a- 

15 napaouero aJieMeHTa, odpameHHoft k npjjMOMy TOKy kpobh, h 

BKJDoqaeT flBe kohcojilho saKpenjieHHue Ha Kopnyce ctohkh. Cbo- 
dojcHHe kohuh cToeK HanpaBJieHH BHyTpt Kopnyca . BTopoft ajie- 
MeHT yKa3aHHoro cpejccTBa pacnoJiosceH co ctopohh noBepxHocra 
3annpaioaero sJieMeHra, odpameHHOft k odparaoMy TOKy kpobh, 

20 3aKpeimeH na Kopnyce h hmgst onopmiH ynacTOK, pacnojioseH- 
hhh aKcueHTpz^Ho b KOHueHTpHHHOM yrjiydJieHHH 3anzpaiouero 
3 jieMeHTa . 

3annpaKmnfi 8JI6M6Ht b npoTe3e KJianaHa BunojaieH b Bime 

BHUyKJIO— BOrHyTOfi JMH3H, OOpameHHOfi BOrHyTOCTLE) K HOTOKy. 

25 npo^HJiB 3anapaKmero a JieMeHTa BHdpaH TaKHM, v.?o6u odecne^iHTB 
Handojiee OJiaronpHHTHoe pacnpesejieHne cabhtobhx HanpHxeHHH 
b noTOKe kpobh h Handojiee noJimie h dHCTpue OTKpHTHe h 3aK- 
puTHe 3anHpaiomero sJieMSHTa. KpoMe Toro, BHnyKJio— BorHy Ta h 
$opMa 3airapaiomero aJieMeHTa no3BOJimia nepeHecTH ocb noBopoTa 

30 samipaBaiero 3Ji6M6HTa k iieHTpy KJianaHa, tom aocTHTHyTO dojiee 
paBHOMepHoe paajjejieHHe Haderaioaiero noTOKa kpobh. Jjih hckjuo- 

HeHHH Odpa 30BSHKH 3a3T0HHHX 30H, a CJieflOBaTejIBHO , 30H B03- 

MoatHoro TpoM6oodpa30BaHiui MecTa KpeiuieHHH BToporo 3JieMeHTa 
opeaoTBa noBopoTa k Kopnyoy BHHeceHH b 30Hy dojitmero npoxon.- 

35 Horo ceTOHHH KJianaHa, r^e dojiee djiaronpHHTHHe ycjiOBHH odTe- 

K3HHA. 

Ilpa otkphthh npoTe3a KJianaHa ceproa noj; fleftcTBHeM H3- 
duTO^Horo xaBJieHHH kpobh 3anHpassnHH ajieMeHT, B3aHMOjeKcTByH 
noBepxHocTBio yrjiydJieHHH c onopHHM ynacTKOM BToporo aJieMeHTa, 
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iiobo pa tjjubb e t ch BOKpyr sK&xeHTpiniHoii och ua 3asaHHHfi yroji, 

COOTBeTCTByMmfi nOJIOXeHHK) OTKpHTHH. B OTKpHTOM nOJIOKBHHH 

3anHpaEmnft ajiewoHT B3aHMoijeHCTByeT c onopmiM yqacTKOM bto- 
poro ajieMeHTa cpencTBa'noBopoTa, pacnojioxeHHHM no Te^eHHD 
5 npjiMoro TOKa kpobh Bume neHTpa Mace 3aimpaKiqero ajieMeHTa, 

H C OnopHHMH IIOBepXHO CTHMZ nepBOrO 3JI6M6HTa cpeflCTBa noBO- 

poTa. 

Ilpn zsohtohhom aaBJieHHH kpobh nepea KJianaHOM Ha aann- 
paBmHH 3JieMeHT aelicTByeT pacnpeaejieHHan no ero miomajm Har- 
10 py3Ka, paBHOfleficTByiomaH KOTopofi npmioaeHa b ueHTpe Mace 3a- 
nnpaiomero ajieMeHTa, noaTOMy npn B3anM0ji6HCTBHH 3annpaKmero 
ajieMeHTa c nepBHM h btophm 3JieM6HTaMH cpeacTBa noBopoTa b 
OTKpHTOM nOJlOXeHHH KJianaHa B03HHKaiQT chjih peaKUHH, KOTopae 

OTHocHTejiBHo ueHTpa Mace 3aimpaiffliiero 3JieMeHTa cosaaioT mombht 
15 chji, Bejomma KOToporo 38bhcht ot cooTHomeHHH mien, nepBHM 
H3 kotophx HRttHeTca paccTOHHHe ot ueHTpa Mace JJO TOHKH B38- 
HMOBeftcTBHH BToporo sjieiweHTa c 3airaparamiM sjiewieHTOM, a bto- 

PHM HJieHOM HBJIHeTCH paCCTOHHHe OT TOHKH B3aHM0BeSCTBHH BTO- 

poro 3JieMeHTa e 3annpaKmzM sjieMeHTOM rq tohkh B3aHMo^eficTBHH 
20 nepBoro sjieMeHTa cpencTBa noBopoTa c 3anHpaiomHM sjieMeHTOM. 
BeJDRHHa chji peaKUHz Ha nepBOM sjiewieHTe paBHa oTHomeHmo npo- 
H3BefleHHH paBHOfleficTByraueft chjih Hanopa TOKa kpobh, npnjioseH- 
hoh b ueHTpe Mace, Ha paccTOHHHe ot ueHTpa Mace ao to^ikh 
B3aHMojieficTBHH nepBoro 3JieM6HTa c 3aimpasmHM SJieMBHTOM r 
25 paocTOHHmo Meswy TOHKaMH B3aHMo;neHCTBHH nepBoro a BToporo 
sjieMeHTOB e 3anHpaiomHM ajiewieHTOM, a BejiHHiraa chji peaKUHft 
Ha btopom sjieMeHTe pasHa oTHomeHioo npoH3BesQHHH paBHo^eitcT- 
ByBmefi chjih Hanopa TOKa kpobh Ha paccTOHHne ot ueHTpa Mace 
AO tohkh B33HM0jieficTBHfl BToporo sjieMeHTa c 3annpani(HM 3Jie- 

30 MeHTOM K paCCTOHHHK) Me»fly T0HK3MH B33HM0JI0HCTBHH HepBOrO H 

BToporo 3JI6M3HT0B c sannparaoHM sjieMeHTOM. DocKOJiBKy nepBoe 
mie^o, a HMeHHO paccTOHHHe ot ueHTpa Mace MP tohkh B3aHMO- 
fleficTBHH nepBoro 3Ji@M6HTa c 3annpaiaiiHM sjieMeHTOM, 3HaHHTeju>- 
ho dojn>me BToporo, a, HMeHHO paccTOHHHs Messy To^KaMH B3aHM0- 
35 JieStcTBHH nepBoro h BToporo 3JieMeHT0B c samipaiHiniM 3JieM6HTOM , 
to CHJia peaKUHH, B03HHKaiciqaH b TOHKe B3aHM0,neHCTBHH nepBoro 
sjieMeHTa cpeacTBa noBopoTa c 3anHpaiomHM sjieMeHTOM Tan xe oy- 
aeT 3Ha^HTejiLHa , kok h cnjia peaicmra b Townee KOHTaKTa BToporo 
ajieMeHTa, ^to npnBOjocHT k HaKonjieHm h KOHueHTpaUHH ycTajiocT- 
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hhx HanpHxeHHfi b MecTax Kpenjiemm nepBoro h BToporo sjieMOH- 
tob cpescTBa noBopbTa aairapanuero ajieMeHTa k Kopnycy, a sto 
co spBMBHeM Be.neT k flecTpyKmaH MaTepnajia Ha sthx y^acTKax 
h OTpuBy (noJiOMKe) nepsoro hjdi BToporo sJieMeHTOB cpeacTBa 
5 : noBopoTa aaimpaiomero ajieMeHTa ot KOJimeBoro Kopnyca. IIpn 
otkphthh npoTe3a KJianaHa bhckobh^ 3annparaiiHfi ajiewieHT noa 
^eftcTBHeM noTOKa kpobh BHaTOJie ycKopneTCH, a 3aT6M yjiapneT- 
ch o ctohkh. HocKOJiLKy 3amipaiouiHH sjieMeHT odjia^aeT socTa- 
tohho ooJiBmuM MOMeHTOM HHepUHH b nepBOHa^iajiBHOH $aae otkph- 

10 THE, TO erO CKOPOCTL RBHSteHHA OTCTaeT OT CKOpOCTH HOTOKa 

kpobh, a npaodpeTan CKopocTB noTOKa, 3anHpaicmHH ajieMeHT y,na- 
pneTCH o ctohkh c chjioh, nponopunoHajiBHOH Bejra^mHe ero mo- 
MieHTa HHepUHH. EoJiLiiiHe Harpy3KH b MecTax B3anM0j(eHCTBHH 
3aimpaiomero ajieMeHTa c nepBHM h btophm 8Ji8M6HTaMH cpeacTBa 
15 noBopoTa BejcyT k noBMiieHHOMy E3Hocy hjih aaxe BHKpaiMBa hhd 
MaTepzajia 3aimpaBmero ajieMeHTa, hto BHHyraaeT Hcnojn>30BaTB 
flHCK OojiLmeH tojeiihhh, a 3Ha^HT h Beca, a sto yBeJurc&BaeT 
ero HHepmioHHocTL npa ABKseHMH n HMiiyjiBC chjoj b momsht Ka- 
caHHH 8JieM6HT0B cpejjcTBa noBopoTa, ooycjiaBJiHBaioaiHH bo3Hhk- 

20 H0B8HK8 OOJIBfflHX K0HT3KTHHX HanpflSeHHH Ha 3anHpaH2HeM 8JI8MeH> 

Te, Ha cToifocax n btopom aJieMeHTe cpe,n;cTBa noBopoTa 3anHpaio- 
mero sjieaieHTa, ycKopHKmae H3Hoc nocjieflHero, "sto b KOHe*moM 
HTore cHHKtaeT HaaexHOCTB npoTe3a KJianaHa cepjwa. 
PacKpuTHe H3odpeTeHEfl 

25 B ocHOBy H3o(5pe TeHHH noJioxeHa 3a,naHa C03jiaTB npoTe3 

KJianaHa cepwa, b kotopom koh cTpy kthbho e BunojraeHHe BToporo 
ajieMeHTa cpejjcTBa noBopoTa otiecne^HJio 6n ciraxeHHe Harpy3Kn 
b 30He B3aHM0neiicTBHH BToporo ajieMeHTa c 3anHpaE2miM 8JieMeH- 
tom, a TaKace jhh3hjio Oh Harpy 3Ky Ha nepBHfi 8JieMeHT cpeacTBa 

30 noBopoTa, hto noBHCHJio 6n HaaejfflocTB npoT63a h ero cpoK 
cjiysCH. 

IIocTaBJieHHaH 3aaana pemaeTCs TeM, hto b npoTe3e KJiana- 
Ha cejmna, coaepxameM KOJiBU.eo6pa3HHH Kopnyc, b kotopom pac- 
nojioxeH j5HOKoodpa3HHt 3anHpaiamiE 8JieMeHT c 8KcueHTpH*mofi 
35 ocbjd noBopoTa hs nojiosemiH 38kphthh b nojioxemie otkphthh 
h oopaTHO, ocymecTBJMeMoro c noMomtio cpeacTBa ero noBopoTa, 
BKJQOHasmero jma ajieMeHTa, nepBtifi H3 kotophx pacnojioxen co 
CTopoHH noBepxHo cth 3amipaK)mero SJieMeHra, odpameHHOH k npn- 
MOMy Tony kpobh, h 3aKpenjieH Ha Kopnyce, a BTopofi 8JieMeHT 
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3aKpeiuieH Ha Kopnyce, pacnojioaen co ctopohh noBepxHocTH 
saimpaiomero aJieMeHTa, odpameHHOM k odpaTHOMy TOKy kpobh, 
h HMeeT onopHHH yracTOK, BsaHMoaeficTByHmnfi c aanHpaummj 
BJieMeHTOM b ero otkph'tom nojioxeHHH h pacnojioaeHHHM Bume 
5 ueHTpa Mace sarmparanero 3JieM6HTa no Te^erano npjmioro tokq 
kpobh, corjiacHO H3O0peTeHHD, BTopofi ajiewieHT cpe^cTBa noBO- 
poTa CHa<5steH no MeHtmeK Mepe eme ojmm onopHHM jnacTKOM , 
B3azM0«eiicTByH3mHM c 3aimpaBmHM 3JieMeHTOM b noJioxeHHH otkph- 
thh nocJie^Hero h pacnojioaeHHHM HHsce neHTpa Mace 3anapaiomero 

10 3JieMeHTa no Te^eraiio npaMoro TOKa kpobh. 

TaKoe KOHCTpyKTHBHoe BHnojmeHne cpejicTBa noBopoTa noa- 
BOJineT ypa BHOBe chtb 3annpaiomHH 3JieMeHT b hphmom noTOKe kpo- 
bh b nojioseHiiH otkphthh 3a cneT pacnojioaceHHa ero ueHTpa 
Mace Meayoy onopHHMH y^acTKawni BToporo sjieMeHTa cpencTBa 

15 noBopoTa. BeKTopH chji peaKUHft, Kaaman H3 kotophx B03HHKaeT 
b onopHOM jmacTKe, HMeKT owraaKOBoe HanpaBJiemie , KOTopoe 
npoTHBonojioxHo BeKTopy paBHOEeftcTByioaeH chjih Hanopa. Tohkh 
npnjioaceHHH chji peawuiH h TO^nca npHJioaceHHH chjih Hanopa, pac- 
nojiosteHHan b neHTpe Mace, JieacaT b ojmofi idiockocth, npn stom 

20 totkh npHJioaceHHH chji peawinft pacnojioaceHH no o6e ctopohh ot 
neHTpa Mace. Pa3Hima ejihh njleq npzjioseHHH chji peaKunft, B03- 
HHKaKamix b onopimx ynacTKax, He3Ha*iHTejii>Ha , ^to npaKTH^ec- 
kh He npHBeaeT k yBem^evm bbjihhhhh chji peaKUHn. TaKoe 
KOHCTpyKTHBHoe BHnojffleHHe npoTe3a KJianaHa ceproa npHBOjiHT 

25 k ypaBHOBemHBaHHD paBHOAencTBysmeK chjih Hanopa, to eert 
BejniMHHa Harpy3KH Ha BTopofi 3JieMeHT cpescTBa noBopoTa h 
3annpaz)mnfi 3JieM6HT OyaeT cHnsena. 

Uejiecooc3pa3Ho BTopofi onopHHfi yracTOK bhhojihhtl mioc- 

KHM no BCefi nOBepXHOCTH B3aHM0«efiCTBHfl C nOSepXHO CTBE) 33- 

30 nnpaEffliero 3JieMeHTa, bhiio jnie hhoh hjiockoh b 30He B3aHMOHen- 

CTBHH. 

TaKoe KOHCTpyKTHBHoe BunojiHeHHe KJianaHa hphbojiht k 

CHHKeHHK KOHT3KTHHX HanpHF.eHHft B 30He B3aHM0flefiCTBHH IIJIOC- 

khx noBepxHOCTen 3a cneT paBHOMepHoro pacnpeaejieHaa Harpy3- 
35 kh ot chji peaKUHfi no bcsh ajiomM B3aHM0A0HCTBHH 3annpaxme- 
ro 3 JieMeHTa h BToporo 3JieMeHTa cpeacTBa noBopoTa . - 

PeKOMeHflyeTcn, htooh 3aiiHpaiauHH sJieMeHT b MepmmoHajiB- 
hom ce^eHHH KJianaHa hmoji $opMy Tpaneman, Kaxoan doKOBan 
dopoHa KOTopoft njiaBHo conpaaeHa c ee ocHOBaHHHMH BorHyTOfi 

2/19/05, EAST Version: 2.0.1.4 



WO 91/02500 



PCI7SU89/00217 



- 7 - 

Jirameii. 

Tanaa $opMa 3amipaiomero ajieMeHTa no3BOJiHeT yweHMiHTL 
ero Ma coy, a 3HanaT h MOMeHT imepuHH, npa coxpaHemaH npon- 
hocth, hto yMeHtmaeT y^apHHe HarpjraKH npoTe3a KJianaHa h 
5 cmiaaeT inyM ot padora npoTe3a. 

KpaTKoe onHcaime nepTesefi 
QpjecTBO H3o6peTeHHH cTaHeT dojiee noHHTHHM 23 cjieayio- 
mero KOHKpeTHoro npiuaepa ero BunojiHeHHH h npmiaraeMHx ^ep- 
Teaeii, Ha kotophx: 
10 $nr.I cxeMaTinHO n3odpasaeT cepjwe nejioseKa c ycTaHOB- 

jieHHHMH b HeM aopTajiBHHM is. MHTpajiBHHM npoTesaMH KJianaHOB, 
corjiacHO H3odpeTeHHio; 

$nr.2 - npoTe3 KJianaHa cep,ima b nojioxeHmi otkphthh, b 

H30MBTpHHJ 

15 $nr.3 - pa3pe3 ID — III Ha $Hr.2, noBepHymft Ha HeKOTopHfi 
yroji j[o coBMemeHHH c imockoctbd nepTexa, b yBejureeHHOM Mac- 
mTade; 

$nr.4 - Bim Ha npoTe3 KJianaHa , corjiacHO n3o6peTeHHio, 

CO CTOpOHH OOpaTHOrO TOKa KPOBH npH 33KPHTOM HOJIOXeHHH 3a- 

20 nnpaEmero ajieMeHTa; 

$ht.5 - ce^eHne y~y Ha $ht.2, b yBejnraeHHOM MacmTade; 
$nr.6 H30dpaxaeT 3annpaiGimiii ajieMeHT b MepuflHOHajiBHOM 
ce^eHHH yi-iy npoTe3a KJianaHa Ha $nr.4, noBepHyTHft Ha HeKO- 
Topuli yroji so coBMemeHHH o hjiockoctbb nepTexa. 
25 JfyHmHft BapaaHT ocymecTBJieHUH n3odpeTeHza 

Hjih 3aMeHH nopaseHHux ecTecroeHHHX KJianaHOB cepa- 
iia I ($nr.I) b oTBepcTHH $ndpo3Horo KOJif.ua 2, coejmHflBiuero 
jieBHfi xejiyAO^eK 3 c JieBHM npe,ucepaHeM 4, ycTaHaBJiHBaxxr npo- 
Tes MHTpaJiBHoro KJianaHa 5 cepjwa, a b otbspcthz gwdpoaHoro 
30 KOJiBua 6, coewHicmero JieBHft xejiyAoneK 3 c aopTofi 7, pa3Me- 
maioT npoTe3 aopTaJiBHoro KJianaHa 8 cepjma. AopTajiLHuii npoTe3 
KJianaHa 8 cepjwa coaepxHT KOJiBueodpa3HHft Kopnyc 9 ($nr.2), 
b kotopom pacnojioxeH OTCK00dpa3HHii aamipaiDumH ajieMeHT 10 c 

9KOUeHTpHHHOfi OOBK 0-0* HOBOpOTa H3 HOJIOXeHHH 38KPHTHH B 

35 noJioseHHe otkphthh h odpaTHo, ocyinecTBJiaeMoro c noMomBH) 
cpeacTBa II ero noBopoTa. CpencTBO II noBopoTa BKjreraaeT ,113a 
aJieMeHTa. HepBHit aJieaseHT 12 ($nr.3) pacnojioxeH co ctopohh 
noBepxHocTH 13 3aimpaioiiiero sJieaieHTa 10, odpameHHoft.K npaMo- 
My TOKy KpoBH, H30dpaseHH0My cTpejiKOH 14 oo mTpmcaMH, h npe.ii- 
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cTaBJineT coooh jtBe. HedojiBiimx ctohkh 15, kohcojibho 3aKpen- 
jieHHHx Ha Kopnyce 9 KJianaHa z mewszx Kyjia^KOBae noBepxnoc- 
th 16, cjiyxamne jyia ocymecTBjieHHH noBopoTa 3annpaKmero 3Jie- 
aieHTa 10 H3 nojioxeiuw otkphthh b nojioxemie 3aicpHTHH. Ha 
5 Kopnyce 9, BHnojmeH BHCTyn 17, orpaHKWBaraimii nepeiviemeHze 
3aiiHpanqero ajieMeffra 10 b nojioxeHHH 38kphthh. BTopofi 3Jie- 
MesT 18 cpeacTBa noBopoTa II pacnojioxeH co ctopohh noBepx- 
hocth 19 3aimpaiDmero sxemma 10, oopamenHoii k odparaoMy 
TOKy kpobh, H30(5paseHHOMy CTpejaoE 20. BTopoli BJieuiem 18 

10 co,n;epsHT onopHHft ynacTOK 21, B3aHMoaeftcTByramiH c kohusht- 
Phhhhm KpyroBHM yrjjydjiefflieM 22, BHnojmeHHHM Ha noBepxHoc- 
th 19 sanHparauero aJieMeHTa 10, h pacnojioxeHHHffi BHme ueHT- 
pa 23 Mace 3annpai<mero 3JieMeHTa 10 b otkphtom nojioxeHHH no 
T6H6HHE) npaMoro tok3 kpobh. OnopHNft ynacTOK 21 ajieMeHTa 18 

15 coeOTHeH c KopnycoM 9 b 30He dojiBmero npoxojmoro ceneiiHH 24 
npoTe3a KJianaHa o tho chtsjibho sKcmeHTpuHHofi och 0-0*($ht.4) 
noBopoTa 3annpaKmero sJieMeHTa 10 c noMomBB nepeMHHeK 25 
($nr.2). Kaawan H3 nepeMireeK 25 ($nr.3) HMeeT eme opjm onop- 
hh8 ynacTOK 26, B3aHMOEeiicTByiomHH c 3annpaiomiM sjieMeHTOM 10 

20 b nojioxemm otkphthh nocjiejmero h pacnojioxeHHuft HHxe ueHiv 
pa 23 Mace 3anHpaBmero sjieMeHTa 10 no TeneHHD npjauioro TOKa 
kpobh. Ctohkh 15 pacnojioxeHH CHMMeTpHHHO OTHOCHTeJIBHO mioc- 
kocth, npoxoaameft nepe3 ocb KJianaHa, nepneHHHKyjiHpHO' 9Kc- 
iieHTpHHHOii och 0-0 I ($nr.4) noBopoTa. KaxHHfi onopHHH ynac- 

25 tok 26 ($nr.5) nepeMHHeK 25 BHHOJineH hjiockhm no Bceii no- 
BepxHOCTH B3aHMojie3cTBHH c noBspxHo ctbb 27 3amipaiomero 3Jie- 
M6HTa 10, KOTOpan TaKxe BunojnieHa hjiockoh. 3amipaiaqHft ajie- 
M6HT 10 ($nr.6) b MepnimoHaJiBHOM ceneHHH npoTe3a KJianaHa 
cepfloa HMeeT $opMy Tpanenra, BepxHee ocHOBaHne 28 KOTopoft 

30 BHnojmeHo b Bime jioMaHon jihhhh, HMesmen jma njiocKHX ynacTKa. 
Huaoiee ocHOBaHze 29 Tpaneunn oopa3OBaH0 BorayTofi .qyrofi, a 
ee OoKOBHe ctopohh 30 h 31 conpaxeHH c o chob3Hhhmh 28 h 29 
h odpa30BaHH BomyTHMH ayfaMH. 

Hjlh. BmHBaHHH npoT63a KJianaHa 8 ($nr.I) cepjwa b ecTecT- 

35 BeHHoe $adpo3Hoe kojibho 2 npejycMOTpena MaHxeTa 32 ($ar.2), 
KOTopan ycTaHOBJiena Ha HapyxHoft hob epxHO cth 33 Kopnyca 9 
Mexny KOJiBiieBHMH BHCTynaMH 34 h 3aKpenjieHa hhtjjmh (Ha $nr. 
He nonasaHo). 

PadoTy npoTesa KJianaHa cepjwa paccMOTpHM Ha npHMepe 

2/19/05, EAST Version: 2.0.1.4 



WO 91/02500 



PCT/SU89/002I7 



- 9 - 

aopTajitHoro KJianaHa 8 ($ht.I). 

npn coKpameHHH acejiyjJOHKa 3 cepjma I nepea KJianaHOM 8 
B03HHKaeT nsOHToraoe ^aBJieHHe , non ^eficTBHeM KOToporo 3a- 
mipaBmHft 3JieM6HT 10 (-$ht.3) 3a creeT B3aHM0Jje#CTBHH noBepx- 

5 hocth KOHueHTpHHHoro yrjiydJieHHH 22 o onopHHM ynacTKOM 21 
sjieftaeHTa 18 cpeacTBa noBopoTa II noBopa^HBaeTCH BOKpyr 
BKcmeHTpzHHO pacnoJiosceHHOH och 0-0 1 ($ht.4) jsp B3anMoaeJi- 
ctbhh b nojioxeHHH otkphthh c onopHHMH ynacTKaMH 26 nepeMH- 
^en 25. BeKTopuRgg HR 2I (<£nr.3) chji peaKUHft, B03HZKaiamix 

10 b onopHHx y^acTKax 26 h 21, HMeioT ojomaKOBoe HanpaBJiemie, 
KOTopoe npoTHBonojiOHHo BeKTopy paBHOjjeHCTByomeft chjih P 
Hanopa TOKa kpobh. Tohkh npHJioxeHHH chji peaKUHH Rgg a ^21 
h paBHOfleficTByMjeffi chjih Hanopa jiesaT b oahoh iuiockocth 
MepHEHOHajr&Horo ce^eHHa npoTe3a KJianaHa, npn stom to^kh 

15 npimoifceHHjj chji peaKUHft R 2g H R 21 JIeacaT no ctopohh ot 
ueHTpa 23 Mace h ypaBHOBemHBaDT paBHoaeHCTByiomyio chjih f 
Hanopa. 

npn otkphthh npoTe3a KJianaHa jjhckobhh 3anHpaKHUHii ajie- 
MeHT 10 nojj seHCTBHeM TOKa kpobh BHanaJie ycKopneTCH, a 3a- 
20 TeM yjjapaeTcn o Kyjia^iKOBHe noBepxHOCTH 16 CToeK 15. IIoc- 
KOJiLKy 3anHpaiomHil sJiewieHT 10 odJiaaaeT jjpcTaTo^Ho 6oju>iiihm 
MOMeHTOM HHepuHH b nepBona ^a jilhoh $a3e otkphthh, to ero 

CKOpOCTB JH3HX6HHH OTCTaeT OT CKOpOCTH TOKa KPOBH, a npHO(5- 

peTan ckopocti> TOKa , 3anHpanmiH sJieMeHT 10 yuapneTCH o 
25 ctohkh 15 c cHJiofi, nponopuHOHaoiBHoli BejiHHHHe ero MOMeHTa 

HHepUHH, KOTOPHM J[OCTaTOHHO M8JI H3-3a CHHKeHHH M8CCH 38IIH- 

paioiqero sJieMeHra 10, ooycjioBJieHHoro Tpaneaeoopa3Ho8 $opmoh 
ce^eHHH nocjieflHero. y^apHHe Harpy3KH pacnpeaeJiHiOTCfl no 

HJIOCKOCTH B3aHMOflefiCTBHH onopma y^aCTKOB 26 ($HT.5) C 

30 iuiockoS noBepxHocTLio 27 3anHpaiomero sJiewieHTa 10. IDiomajjB 

OnOpHHX JHiaCTKOB 26 BHOHpaiOT H3 yCJIOBHH CHHKOHHH KOHTaKT- 

hhx HanpHxeHH% b 3one B3aHMoaeftcTBHH h yMeHBmeHHH TpasMH— 

pOBaHHH $OpMeHHHX SJteMeHTOB kpobh. TaK KaK ueHTp 23 ($HT.3) 

Mace 3anHpaB3mero 3JieMeHTa 10 b ero otkphtom nojioxeHHH Haxo- 
35 jjhtoh Mesmy ohophhmh jnacTKa'MH 21 h 26 BToporo 3JieMeHTa 18 
cpe^cTBa noBopoTa saimpaiomero 3JieMeHTa 10, to nocjiejmHft 
ypaBHOBeinHBaeTOH b Tone kpobh. Bee sto cHHxaeT H3H0C npoTe- 
3a KJianaHa h noBMiiaeT ero HaaesHocTL. 

B otkphtom nojioxeHHH npoTe3a KJianaHa 8 nepe3 Hero npo- 
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xoott MaKCHMaJiLHHS ooteM npaMoro tokb kpobh , noKa3aHHoro 
CTpejiKOft 14. Bbw Toro, hto 0<3pa30BaHne tdomoob npoacxo- 
OTT, b ochobhom, Ha yiacTKax npoTesa, OMHBaeMHX kpobbd b 
MeHBmefi cTeneHH, to cdeflHHeHHe onopHoro yiacTKa 21 BToporo 
5 3JieivteHTa 18 cpe^cTBa noBopoTa II c KopnycoM 9 b 30He oojib- 
mero npoxoflHoro ce^enna 24 npoT63a KJianaHa hobhcht ero 

TpOMdOpe 3HCT6HTHBie CBOHCTBa. 

IIpn paccjiadJieHira Kejjy^o^iKa 3 cepjwa I 3a KJiananoM 8 
B03HHieaeT H3<5HTOHHoe flaBJieHHe kpobh, noa aeacTBHeM KOToporo 
10 3anHpaioniHH BJieuewr 10, B3anMO«eiicTByH c Ky Jia hkobhmh noBepx- 

HOCTHMH 16 CTOeK 15, HOBOpaHHBaeTCH BOKpyr OOH 0-0 1 flO B33H- 

MOfleacTBHH c BHCTynoM 17 Ha Kopnyce 9. OdpaTHHfi tok kdobh, 
noKa3aH cTpeJKOH 20. 

CHHxeHHe TOJimmm nepH$ep«H 3anHpaiomero aJieivieHTa 10 npa 
15 coxpaHeHHH ero npoHHOcra z3-aa pacnpeaejieHHfl no ero noBepx- 
hocth Harpy3KH yMeHBmaeT ero momcht nHepnan, hto noBmnaeT 
dHCTpoflegcTBHe npoT63a h cHHsaeT Harpy 3kh h myiw npa padoTe. 

npoMunmeHHafl npHMeHHMocTB 
KocjieflOBaHHH npoT630B KJianaHOB , Btino JHe hhhx corjiaoHO 
20 H3o6peTeHHio, Ha cTeH^e ycKopeHHHx HcnHTaHHH b Tenefflae Bpe- 
' NieHH, .BKBHBaJieHTHoro 40 rosaM padora KJianaHa b opraHH3Me, 
noKa3ajin hx BHCOKyio ^ojcoBe^HocTB h HaaesHOCTt. H3H0C B3a- 
HMOfleltcTByraaiix sJiewieHTOB npoTe3a KJianaHa HesHawrejieH, 
rHflpoflHHaMHHecKiie h (jyHKUHOHajiLHHe xapaKTepncTHKH npoTeaoB 
25 KJianaHOB npaKTH^ecKH He H3MeHHJMCB. 

IlocJie jiadopaTopHHx HccjieaoBaHZH odpaann npoTe30B KJia- 
naHOB cepana 6mm HanpaBJieHH na pacmnpeHHue KJiHHiraecKHe 
HcnHTaHHH, KOTopne noKTBepjmJia BHCOKyio TpoMOopeancTeHTHOCTB 
h reMOjmHaMinecKyio s^kthbhoctb aaHHoft KOHCTpyicmni. 
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fcOBOTA M30EPETEHHH 

I. IIpoTea jtJianaHa ceproa, b KOJimeoopa3HOM Kopnyce (9) 
KOToporo pacnojioxen .micKOodpasHHH 3anHpaiomHH djiemewi (10) 

. C 3KCIieHTpHHH0li OCfcK) IIOBOpOTa H3 HOJIOKeHHH 3aKpHTHfl b nono- 

5 aeime otkphthh h odpaTHo, ocymecTBJiHewioro o noMomM) cpea- 
CTBa (II) ero noBopoTa, BKMHaiomero flBa 3JiewieHTa, nepBHH 
3JieMeHT (12) pacnojioseH co ctopohh noBepxHOCTH 3anHpaiomero 
3JiewieHTa (10), odpameHHoii k npHMOMy Tony kpobh, h 3aKperuieH 
Ha Kopnyce (9) , a BTopoii 3JieMeHT (18) 3aKpemieH Ha Kopny- 

10 ce (9), pacnoJioseH oo ctopohh noBepxHOCTH 3airapaiomero 3Jie- 
MeHTa (19), odpameHHoU k odparaoMy TOKy kpobh, h hmbst onop- 
hhh y^acTOK (21), B3aHMO«eftcTByiouaiH c 3anHpaioniHM 3JieMeH- 
tom (10) b otkphtom noJioxeHHH nocJie.imero h pacnoJioxeHHuft 
BMDe ijeHTpa Mace (23) 3amipaK>mero 3JieM6HTa (10) no TeHeHHB 

15 npHMoro tokb kpobh, xapaKTepH3yiomHHCfl TeM, hto BTopofl 3Jie- 
MeHT (18) cpejtcTBa (II) noBopoTa cnadxeH no MeHBineH Miepe eme 
obhhm onopHHM jniacTKOM (26), B3aHMOfleHCTByioimiM c 3anHpaKmHM 
sJieMeHTOM (ID) b nojioxeHHH otkphthh nocaeflHero h pacnojioxeH- 
hhm hhk6 ueHTpa waco (23) 3anHparaijero BJiewieHTa (10) no Te- 

20 qeHHio npHMoro TOKa kpobh. 

2. IIpoTe3 KJianaHa cepwa no n.I, xapaKTepH3yiomHHOfl 
Tewi, ^ito BTopofi onopHHH y^acTOK (26) BHnojmeH hjiockhm no 
Been noBepxHOCTH BsaHMoaescTBiw c noBepxHOCTBio (27) 3anHpaio- 
mero 3JieMeHTa (10), BunojiHeHHoS hjiockoe b 30He B3aHMOjteH- 

25 CTBHfl. 

3. HpoTe3 KJianaHa cepwa no n.2, xapaKTepH3y»mHHCH 
TeM, *ito 3anHpammHH sJiewieHT (10) b MepHflHOHajiBHOM ceneHHH 
KJianaHa HMeeT $opMy TpanemiH, KaaaaH doKOBaa cTopoHa (32,33) 
KOTopofi njiaBHo conpnxeHa c ee ochob8HHhmh BorHyroft junoieH. 
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